Department of Orthopedic Surgery, Kuro Hospita,lKorea University, Seoul, Korea * Department of Orthopedic Surgery, Dong-Dae Moon Hospital, Ehwa University Hospita, Seoul, Korea † Purpose: To know biomechanical differences in methods of limb lengthening between using monolateral external fixator and using external fixator over an intramedullary nail. Materials and Methods: In acryl rods, saw-bone, and cadeveric bone, we created two lengthening models of using monolateral external fixator and using external fixator over an intramedullary nail. The axial compression test was done on the site of osteotomy for lengthening. To fix the models, half pins of 5 mm in diameter and nails of 9 mm in diameter were used. Using MTS (Material Test System) machine, we evaluated the differences of axial stiffness according to the presence of an intramedullary nail or the numbers of half-pins which were fixed at each side of osteotomy. Results: Lengthening over an intramedullary nail, comparing to monolateral external fixator only, increased the axial stiffness by 1.1~1.2 times in acryl rods, 1.2~1.6 times in saw bones, and 15.6~15.9 times in cadeveric bones when the same numbers of half-pins were used. In saw bone and cadaveric bone, the group of two half pins in lengthening over an intramedullary nail was stiffer than the group of three pins in lengthening with monolateral external fixator. Conclusion: In the distraction of the limb, the addition of an intramedullary nail may increase the axial stiffness of the frame of monolateral external fixator. In lengthening over an intramedullary nail, it is enough to distract the bone with fixing two half pins at each sides of osteotomy.
, 환자에 많은 불편감을 주므 로, 단일 외측 외고정 기기의 사용이 선호되고 있다 17) . In the model of lengthening over an intramedullary nail, the half-pins were eccentrically fixed posterior to the nail not to engage the nail (left). In the acryl rod (center) and cadaver femur, the same method was applied under the fluoroscopic guide. 5 . In saw bones, the axial stiffness was increased by 20% in the group of lengthening over a nail. But, the axial stiffness in the group of lengthening over a nail, regardless of numbers of halfpins, showed higher stiffness than the group of 3 half-pins only. Fig. 6 . In cadaver bones, the axial stiffness was increased by about 15 times in the group of lengthening over a nail. But, the axial stiffness in the group of lengthening over a nail, regardless of numbers of half-pins, showed significantly higher stiffness than the group of 3 half-pins only. 
